Abstract
While relatively few economic studies of physicians have considered the role of public physicians, 1 the importance of this group is well established in the policy literature. See, e.g., Fossett et al, 1989 and 
I. INTRODUCTION
Concerns about the health of poor children and mothers produced major changes in the Medicaid program beginning in the early 1980s. New legislation greatly expanded the number of children and pregnant women eligible for the program, and many states increased the fees paid to providers for treating Medicaid patients, particularly for obstetric and pediatric services. A central goal of these expansions was to improve health outcomes in these vulnerable populations by increasing access to health care services.
Although eligibility expansions appear at least superficially to be an effective way of increasing access to care, they may fail if there are not physicians available to care for the eligible population.
Models of the behavior of private, office-based physicians, who are assumed to maximize profits and have control over the number of Medicaid patients they see, suggest that increases in eligibility need not have any effect on the number of Medicaid patients that these physicians will see when there is excess demand in the Medicaid market. Increases in Medicaid fees may be more effective. The fees private physicians receive for treating Medicaid patients are typically very low compared to the fees they can receive in the private market, and increases in fees may lead to increases in Medicaid participation by private physicians and thereby improve access to health care for the affected population.
Although most previous economic analyses of physician responses to Medicaid policy changes have focused on private physicians, another group of physicians plays a key role in caring for Medicaid populations. This group of physicians, whom we will refer to as "public" physicians, work at sites such as hospitals and public clinics where, because of institutional goals or government mandates, they may have limited control over the extent of their service to Medicaid populations and therefore serve most or all of the Medicaid patients who come to them. We refer to this group as "public" physicians since their services are publicly available. Doctors in the public sector meet at least part of the demand not 1 2 Cohen, 1989. met by private office-based physicians, and may thus provide a mechanism by which Medicaid eligibility expansions that increase demand for care among patients could improve access to care. In contrast, public physicians' service to Medicaid or poor patients may decrease with Medicaid fee increases if the fee increases induce private physicians to see more of the stock of Medicaid eligibles, effectively shifting Medicaid patients from public to private physicians. This paper examines the responses of both private and public physicians to the Medicaid eligibility and fee increases with two goals. First, we hope to use these policy changes to gain a better understanding of physician behavior with respect to the policies of Medicaid and other public insurance programs. We examine the effect of Medicaid eligibility and Medicaid fees on physicians' Medicaid participation and caseloads and the percent of physicians patients who are poor. Previous studies of physicians and Medicaid, discussed below, have generally focused only on private physicians and have relied on cross-sectional data at one point in time. These studies may miss important policy effects by ignoring public physicians and their estimates may be biased by the omission of unobserved state-level physician or population characteristics that could be correlated with the state-level data on fees and eligibility. This study takes advantage of the recent variations in Medicaid policy, as well as a data set of private and public physicians observed in 1987 and 1991, to study the responses of physicians to these public policy parameters.
The second goal of the paper is to use physician data to revisit some of the questions that have been raised about the Medicaid expansions. We examine whether physician-based measures of service to poor and Medicaid populations support the conclusions, drawn in previous work, that the expansions were successful at improving access to care. We also attempt to bridge the gap between health policy and health outcomes in the Medicaid expansion literature. Some recent studies have found that the 3
The limited amount of work that has been done on the sites at which care is received is discussed 2 below. eligibility expansions and fee increases had positive effects on health outcomes. For example, Currie and Gruber (1996b) show that statewide infant mortality declined significantly with state-level Medicaid eligibility over this period. Fischer (1994, 1995) report that increases in Medicaid fees for a normal delivery resulted in reductions in infant mortality. (Although the evidence is not unanimous--for example, Piper et al. (1990) examined the Medicaid eligibility expansions in Tennessee and found no accompanying decreases in the incidence of low birth weight.) But, existing work on the Medicaid expansions does little to examine how and where those newly eligible for Medicaid did or did not receive health care that may have influenced their health outcomes. By 2 studying physician responses to the policy changes, we obtain evidence about the success of the expansions in increasing access to care and are able to better understand the mechanisms by which they could have improved health outcomes. By examining private and public physicians separately, we obtain information about whether changes in health care provision due to the expansions occurred in mainstream office-based settings or whether the newly eligible were instead absorbed into the public sector. This could have important implications because the success of policy changes may hinge on the availability of public institutions, because many public institutions receive public funding, because quality of care may be higher in office-based settings that allow for more continuity of care, and because one of the original goals of the Medicaid program was to integrate the poverty population into mainstream medicine which may be best represented by physicians in office settings (Davidson, 1982 , Fossett et al., 1989 . Finally, our physician data enable us to examine care for poor patients separately from care for patients covered by Medicaid, and thus to assess the success of the program in increasing access to care for low income populations generally.
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A number of other authors have discussed the Medicaid eligibility expansions in detail. See, e.g., 3 Coughlin et al (1994) , chapter 3, Currie and Gruber (1996b) , Yelowitz (1995) , and Gold et al. (1993) . Gurny et al. (1992) summarizes eligibility rules for the period under study.
II. BACKGROUND II.A. Legislation
Beginning with the Deficit Reduction Act of 1984 (DEFRA 1984) , a series of changes to federal Medicaid law took steps to significantly expand eligibility for Medicaid. Before this time, 3 eligibility for Medicaid was limited because it was closely linked to participation in the Aid for Families with Dependent Children program (AFDC). After 1985, the linkage to AFDC was greatly weakened, and eligibility increased. For example, the Omnibus Budget Reconciliation Act of 1986 (OBRA 1986) gave states the option to extend Medicaid benefits to pregnant women with incomes above the AFDC standards but below 100 percent of the poverty line without regard to family structure. OBRA 1987 extended this reform, allowing states to cover pregnant women up to 185% of the poverty line.
Subsequent reforms required states to extend coverage, where previous changes had only given them the option to extend coverage. By April 1990, a uniform minimum threshold had been established, requiring all states to cover all pregnant women with incomes up to 133% of the federal poverty line, and giving states the option of covering pregnant women up to 185% of the poverty line. Appendix A summarizes these and other related legislative changes.
The expansions significantly increased the number of women eligible for Medicaid. Currie and Gruber (1996b) report that the fraction of women aged 15-44 who would have been eligible for Medicaid had they become pregnant more than doubled between 1979 and 1990, rising from 14% to 34%. Since states varied in the rate at which they adopted the optional federal expansions, there was considerable variation in eligibility policy across states, which aids us in identifying the effects of eligibility changes. Fees paid to physicians for care rendered to Medicaid patients are determined by states. Most states have a fee schedule that governs the maximum payments health care providers can be paid for various services. In general, maximum allowable fees for Medicaid procedures have been well below the fees charged to non-Medicaid patients. For example, Schwartz et al. (1991) report that, on average, Medicaid fees were about 55% of the fees paid by private insurers in 1989, and that fees for vaginal delivery of a baby were 53% of private fees. As in the case of eligibility, there is also considerable variation across states in fee ratios. In 1989, vaginal delivery fee ratios ranged from 18% in New Jersey to 100% in Nevada and South Carolina. Over time, many states have taken steps to increase Medicaid fees, in part as a response to federal policy changes. In the hope that expanded fees would increase the access of pregnant women to health care providers, section 6402 of OBRA 1989 encouraged fee increases by codifying existing federal regulations that required states to increase fees for obstetric care to levels sufficient to ensure the availability of physician services. Many states adopted these increases.
II.B. The Effects of Medicaid Policy Changes on Physicians
The effects of Medicaid eligibility and fee changes on private physicians, who are assumed to maximize profits and to have control over the extent of their involvement with Medicaid patients, were modeled in detail by Sloan et al. (1978) . Their model, which has been adopted by virtually all other studies of physician behavior in Medicaid, suggests that physicians will allocate their time between Medicaid and non-Medicaid patients to equate marginal revenue in the two markets. This produces the intuitive result that increases in Medicaid fees relative to non-Medicaid fees will prompt private physicians to reallocate their work effort to dedicate more time to Medicaid patients and less to nonMedicaid patients (under the assumption that Medicaid fees are high enough to induce private physicians to see any Medicaid patients at all). Thus, increases in fees should be associated with increases in the number of Medicaid patients that private physicians are willing to see. On the other hand, as long as there is excess demand for physician services among Medicaid eligibles and increases 6 Medicaid coverage would "crowd out" private coverage if increases in Medicaid eligibility induce 4 people who previously had other (e.g. private) coverage to take Medicaid coverage instead. This model operates under the assumption that physicians will supply labor to maximize profits 5 from medical practice. The model could be relatively easily amended to incorporate labor-leisure choices. This would preserve all of the conclusions, with one exception. The presence of a labor-leisure tradeoff provides for the possibility of a backward-bending labor supply curve, so that increases in Medicaid fees that increased income enough could lead to reductions in the amount of labor supplied. It is then possible that increases in fees could lead to reductions in service to Medicaid patients. Using our data set, we examined the effect of changes in Medicaid fees on the total number of hours worked and the total number of patients seen and found no evidence that this occurred.
in Medicaid eligibility do not "crowd out" non-Medicaid coverage, increases in eligibility should not 4 influence the optimal division of private physicians' time between markets, and hence changes in eligibility should have no effect on the number of Medicaid patients private physicians are willing to see.
While anecdotal evidence strongly supports the assumption that physicians are not constrained in the number of Medicaid patients they can see, at least some crowding out is plausible (Cutler and Gruber, 1996) . If increases in Medicaid eligibility reduce the number of non-Medicaid patients through crowding out, so that increases in Medicaid shift the non-Medicaid demand curve in, then increases in eligibility will lead to increases in the number of Medicaid patients and decreases in the number of nonMedicaid patients seen by private physicians.
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Previous models have not explicitly considered the role of public physicians in treating Medicaid patients. Conceptually, public physicians are those who provide publicly available health care services to all patients who seek care, generally without regard to levels of Medicaid and private fees or to the type of insurance coverage carried by the patient. For example, many state and local governments operate clinics designed to provide this type of care. Many hospital clinics and emergency departments also serve this function. Since public physicians play a large role in providing care to underserved populations, it is important that they be included in studies of the effects of Medicaid policy changes.
To understand the expected effects of policy changes on public physicians, it is useful to think of public physicians as meeting the residual demand for care not supplied by private physicians.
Patients seeking care may prefer to receive care from a private office-based physician if private physicians are perceived to be of higher quality, to provide greater continuity of care, or to have shorter waiting times. Because private physicians set the number of Medicaid patients they will see to maximize their own profits, it is possible, and generally acknowledged to be the case, that not all
Medicaid patients who wish to see a private physician will be able to do so. Patients who are turned away by private physicians can go to public institutions where they can receive care. In this framework, the effects of changes in Medicaid policy on the number of Medicaid patients seen by public physicians follow from the effects of the policy changes on the behavior of private physicians. Increases in Medicaid fees, which increase the number of Medicaid patients seen by private physicians, will lead to decreases in the number of Medicaid patients seen by public physicians as patients take advantage of increased access to private physicians and shift from public to private settings. With no crowding out, changes in eligibility will not influence the number of Medicaid patients private physicians are willing to see, and therefore increases in eligibility that produce increases in demand only increase the number of patients seen in public settings. If there is crowding out, some positive effect of eligibility on private 6 8
We expect that obtaining Medicaid coverage will encourage poor patients to seek medical care since 7 patients with no coverage may be disinclined to seek care if they believe that they will be turned away because of their insurance status--many clinics are not enthusiastic about caring for uninsured patients. We also expect that Medicaid coverage will increase the amount of care sought by patients who were previously paying for their own medical care.
physicians is expected and the size of the effect in public settings will be smaller and will depend on the number of patients who move from private coverage to Medicaid.
II.C. Service to Poor Patients vs. Service to Medicaid Patients
We measure physician responses to policy changes using two variables. The first is the proportion of the patients in physicians' practices who are poor. We begin here for two reasons. If physicians are able to identify Medicaid and poor patients separately to at least some degree (an issue we discuss further below), this variable allows us to examine both physician behavior and the success of the expansions at meeting their main policy goal of increasing access to care for low-income populations. If expanded eligibility is associated with increases in the percent of patients who are poor, it would indicate that additional poor patients took up Medicaid, sought more care than they were previously consuming, and were able to obtain that care. In particular, we hope that examining the 7 percent of patients who are poor will help determine the extent to which expanding the Medicaid program contributed to increases in health care for the poor independent of the effects of crowding out of private insurance. If increases in eligibility simply attract poor patients who previously had other coverage and were receiving care (i.e. if there is full crowding out), then we would not expect to see an increase in the percent of patients who are poor following the Medicaid expansions. Since increases in eligibility that crowd out private insurance do not meet the policy goals of the expansions, measuring the policy effects without crowding out included provides a better measure of the success of the program.
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A second, more practical, reason we begin by focusing on the percent poor is that the data used for this portion of the analysis are completely consistent across the two survey years whereas our data on Medicaid caseloads, discussed below, are reported differently on the two surveys.
After examining the percent of patients who are poor, we go on to examine physician participation in Medicaid and the proportion of physicians' patients who are covered by Medicaid.
Although these measures will include increases in Medicaid coverage caused by crowding out of private insurance, and therefore will be less effective than the percent poor as indicators of policy success, examining these variables allows us to focus directly on physician behavior. From the standpoint of understanding physicians, a drawback of studying the percent of patients who are poor is the possibility that the response of the poor to the expansions could mask the response of physicians.
For example, if increases in Medicaid eligibility simply crowd out other sources of coverage, the percent of patients who are poor may not change even though physicians were willing to treat the patients newly covered by Medicaid. Examining service to Medicaid patients will provide more direct evidence about physician behavior.
II. D. Previous Literature
Previous work on physician participation in Medicaid has usually found a positive effect of both Medicaid eligibility and fees on participation (Sloan et al., 1978; Hadley, 1979; Held and Holahan, 1989; Mitchell, 1991; Adams, 1995; Margolis, et. al., 1992; Mitchell and Schurman, 1984; Perloff et al, 1987; Perloff et al., 1995) . Most of this work has examined cross-sections of private office-based physicians (e.g. Sloan et al., 1978) or county level data on overall physician participation rates (e.g. Hadley, 1979 , Adams, 1994 establishing "long run" and "short run" policy effects. Adams 1994 estimates county fixed effects models but her study is hampered by having to identify fee effects from fee variation produced by potentially endogenous changes in the distribution across counties of physicians with different Medicaid reimbursement levels.
range from about 0.20 to more than 1.0. Elasticities of the size of Medicaid caseloads conditional on participation range from 0.10 to 0.95.
More surprising, given the perception that there is excess demand for physician services in the Medicaid population and the less than universal participation by physicians, is the near consensus of the empirical work in finding significant positive effects of Medicaid eligibility on physician participation in the program. All of the above-cited studies that evaluate eligibility changes find a positive effect of eligibility, although it should be noted that the eligibility variables used are usually based on some very rough measure of the relevant poverty population and are generally far from ideal. Little tends to be made of these results, but they would seem to imply either that Medicaid severely crowds out other types of insurance, reducing private demand and inducing doctors to see more Medicaid patients, or that there is not excess demand for physician care in the Medicaid market. However, it is also possible that these cross sectional results are biased by unobservable area or physician characteristics that are correlated both with eligibility and physician participation, producing estimates of the effect of eligibility that are biased upward. Our two years of data include variation within states over time in fees and eligibility; therefore, unlike other studies, we are able to control for state effects that could be correlated with the state-level fee and eligibility measures, thus purging our estimates of this potential bias.
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Evidence on the effect of Medicaid fees and eligibility on the site of care is more sparse than that on private physicians' participation. Long, Settle, and Stuart 1986 find in cross-sectional data that lower Medicaid fees reduce the probability that a Medicaid patient will be seen in an office setting 11 conditional on having a physician visit. However, they also find that higher fees are associated with a lower probability of a Medicaid eligible person's having a physician visit. This unexpected result raises questions about the use of cross sectional data for this analysis since state fee levels might be positively correlated with, for example, statewide health, and therefore negatively correlated with demand for physician visits, causing the coefficient on fees to be biased downwards. Such problems could, of course, also affect the analysis of the determinants of the site of care. Cohen 1989 finds similar surprising effects but he too has access only to a cross section. Using data spanning five years, Cohen 1993 finds evidence that higher Medicaid fees decrease Medicaid expenditures on outpatient services, providing the first analysis controlling for fixed state effects that point to site-shifting among Medicaid patients as fees increase. In an analysis of the effects of the eligibility expansions on the use of health services by children that is also able to control for state fixed effects, Currie and Gruber (1996) find a positive effect of eligibility on the probability of a child's receiving a visit to a doctor's office in the past two weeks.
This paper extends this literature in at several important ways. First, we use repeated cross sections to control for unobservable state-level variables that are correlated with state-level eligibility or fee measures. Further, unlike most previous work, we examine both private and public physicians. In order to understand the effects of the major changes in Medicaid eligibility during the 1980's, we cannot ignore the large proportion of Medicaid patients who are treated in non-office settings. This study also broadens the physician participation literature by including consideration of the percent of patients who are poor.
III. DATA
Data on physician practices were obtained from the 1987 and 1991 Surveys of Young Physicians (SYPs). The 1987 SYP contains information about the practice patterns of 5,865
Both the 1987 and 1991 SYPs oversampled minority physicians. In our analyses below, we include 9 controls for physician race to ensure that this does not bias the results.
These surveys do not include older physicians. To investigate the effect this might have on our 10 findings, we compared data from the 1991 survey of young physicians with data from the 1991 AMA Socioeconomic Monitoring System survey, which contains data on a random sample of 4,057 physicians, representing physicians of all ages. While young physicians indicated serving more Medicaid patients, regressions using a single year of data indicated that physician responses to the Medicaid policy changes were similar for older and younger physicians.
We include physicians who are employed by medical schools and other academic institutions in this 11 group since we expect that many of these physicians participate in clinic service or other patient care services at community or teaching hospitals. We experimented with dropping physicians working in academic settings from the sample and found that the results were similar to the results we report below.
physicians under age 40 and with between 2 and 5 years of post-residency experience in 1987 (Cohen et al. 1990 ). The 1991 SYP contains information about the practice patterns of 6,053 physicians under age 45 and in practice for between 2 and 9 years in 1991 (Cantor et al, 1993) . The full 1991 SYP has 9 several parts, one of which is a new cross-section of 2,929 physicians who in 1991 met the same age and experience criteria as physicians in the 1987 SYP (under age 40 and with 2 to 5 years of experience in 1991). For this paper, we pool the two cross sections so that our sample consists of two repeated cross sections of physicians under age 40 and with 2-5 years of experience in 1987 and in 1991.
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To permit separate analysis of private and public physicians, we define two groups based on reported work setting. Physicians who reported owning their practice, being the employee of a physician or group of physicians, or working for a freestanding, surgical, or emergency care center form the group of private office-based physicians for analysis. We expect these physicians to have a high degree of control over the extent of their Medicaid participation. The public, non-office-based group contains physicians who reported working for hospitals, hospital clinics, medical schools, universities or colleges, state government, or local government. We expect physicians in this group to have less control over their Medicaid participation and to serve most or all of the Medicaid patients that come to them.
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This includes mostly industrial and commercial clinics, nursing homes, and insurance companies.
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We did estimate our models on a sample that included HMO doctors allowing for separate HMO 13 fee and eligibility effects. The HMO fee and eligibility effects were insignificant and the other results did not change.
Because we are interested in the effects of Medicaid policy changes that were targeted at pregnant women, we include in our samples only the physicians most likely to care for pregnant women: obstetricians and gynecologists, general practitioners, family practitioners, and general internists. We exclude physicians who did not provide patient care for at least 5 hours per week and physicians who did not report information about the extent of their involvement with Medicaid, the percent of their patients who were poor, or other data that were required to construct the independent variables in the regressions. We exclude physicians who reported working for the federal government or in "other settings" since they were not asked about their Medicaid participation on the 1987 survey. We use two measures of Medicaid eligibility, both obtained from previous work by Gruber (1996a, 1996b) . First, we use a measure of "actual" eligibility that reflects the proportion of women between the ages of 15 and 44 in each state who would be eligible for Medicaid if they became 14
The questions used to ascertain this information were almost identically worded in the two years.
14 In 1987, the question was worded "Over the past year, please tell me what percent of the patients in [your pregnant. This measure was constructed by applying a detailed simulation of state Medicaid rules to CPS data. Actual eligibility may vary with state-specific economic conditions. Although our models will include state and year dummies, shocks specific to states and years could cause bias in our estimates. To remedy this, we also use Currie and Gruber's "simulated eligibility" measure calculated by applying the Medicaid rules simulation for each year to a single nationwide sample. Since the sample of individuals on which the calculations are based does not vary across states, the only source of variation in these estimates is variation in state Medicaid eligibility rules, which we assume is exogenous with respect to physician practice characteristics and demand for health care. Table 2 reports actual and simulated Medicaid eligibility for pregnant women in 1987 and 1991 in selected states.
To examine Medicaid fees, we use the ratio of Medicaid to private fees for total obstetrical care for vaginal delivery, including prenatal care, delivery, and postnatal care Fischer, 1994, 1995) . We use the lagged fee ratio since it may take time for Medicaid fee changes to become known to physicians and for them to implement practice changes. The bottom half of Table 2 shows the Medicaid-private delivery fee ratios for selected states for 1986 and 1990. As with eligibility, we follow previous literature in the assumption that fee changes are exogenous with respect to health status and demand for health care. One source of variation in fee ratios over time is the 1989 OBRA legislation, which encouraged states to raise fees for Medicaid procedures that were performed for pregnant women and for children.
IV. MEDICAID POLICY AND CARE FOR THE POOR
On both the 1987 and 1991 SYPs, physicians were asked to indicate the percent of the patients in their main practice that they consider to be poor. Table 3 reports the mean percent of patients who   14   15 main practice] fell into each of the following groups: ...patients whom you consider to be poor." In 1991, the question was worded "Over the past year, what percent of the patients in [your main practice] do you consider to be poor?" While these questions are standard on physician surveys done by the AMA and others, some ambiguity surrounds the definition of patients in a physician's practice. Conceptually, this could refer to the collection of patients on the rolls in their practice, to the collection of patients they actually saw, or to the patient visits they had (so that an individual patient who came more than once would be counted each time he or she had a visit). In our informal conversations with physicians, we find that the most common interpretation is as referring to patient visits they had, and we follow this interpretation.
were poor for physicians in our sample. On average, office-based physicians reported that about 22%
of their patients were poor in 1987. The average was about the same for these physicians in 1991. By contrast, public physicians in 1987 reported that about 43% of their patients were poor. By 1991, this figure had increased to 49%. Since physicians may vary in the number of patients they see, we also computed means weighting for the number of patients each physician reported seeing in the most recent full week of practice prior to the survey. Weighted results, shown in the right-hand portion of Table 3, are very similar to the unweighted results. Medicaid coverage as an indicator for poor patients, we believe that these measures do, to at least some extent, provide independent information. Several arguments support this view. In our data, the mean levels of percent Medicaid patients and percent poor patients are markedly different (see Tables 3 and   6 ) and the correlation between them is 0.62. One previous study has shown that physicians' reported levels of service to the poor compare well with the actual numbers of poor patients in their geographic area (Cantor et al., 1996) . It is also plausible that physicians could report independent information.
Physicians in the generalist specialties we examine are likely to have opportunities to communicate with 16 We also experimented with adding separate dummy variables for each of the constituent practice 15 settings, but found that this produced results consistent with those shown.
their patients, perhaps with some continuity over time, and are thus expected to be able to learn about patients' situations. On the surveys, the questions asking about the percent of patients who are poor and on Medicaid were placed in close proximity so that the difference between the questions would be apparent. We interpret all of this information as consistent with the view that measures of the percent of patients who are poor provide reliable information independent of the percent of patients on Medicaid.
A second possibility is that physicians rely solely on Medicaid status as an indicator of economic status, so that the reported percent of patients who are poor reflects only the proportion of patients covered by Medicaid. In this case, the percent poor measure provides no information independent from the percent Medicaid and percent poor is merely a proxy for percent Medicaid. If this is the case, we lose the advantage of the percent poor measure for evaluating the success of policy in expanding health care coverage as separate from crowd out but its use as a tool for studying physician behavior in response to changes in Medicaid policy is not impaired. And, in this case, the percent poor measure still helps us circumvent the data consistency difficulties we encounter because our Medicaid caseload variable is measured differently in the two study years.
We begin our examination of the effects of Medicaid policy on the percent of physicians' patients who are poor by estimating models of the form: We investigated the possibility of truncation, but found that less than 2% of physicians reported 17 treating no poor patients.
including age, sex, race, practice setting, and specialty. We also want to control for any economic, 16 demographic, or health system characteristics that may be correlated with both the percent poor and either fees or eligibility. Since the policy variables of interest, fees and eligibility, are defined at the state level, any correlation with unobservables that might be causing an omitted variable bias would also be at the state-level and therefore state and year dummies will provide appropriate controls to take care of these potential problems.
Columns 1 and 2 of Table 4 show results from OLS estimation of equation (1) Table 4 together indicate that a 10 percentage point increase in Medicaid eligibility was associated with an increase of 2.6 in the percent of public physicians' patients who were poor. These results are consistent with the hypothesis that, holding fees constant, increases in eligibility should have no effect on private physician practices, but that eligibility increases should affect public physicians, who absorb the increase in demand. Table 4 by 0.057, we estimate that a 10% increase in Medicaid fees would correspond to an increase of 0.75 in the percent poor for office-based physicians, and a decrease of 1.28 for public physicians. Although the percentage point decrease for public physicians is larger in absolute value than the percentage point increase for private physicians, the larger number of officebased physicians in the population implies that the increase in poor patients at physician offices is larger than the decrease in poor patients at public settings. We discuss the magnitude of the coefficients further below.
A difficulty with OLS estimation of equation (1) These results are quite similar to the results shown in columns 1 and 2, suggesting that increases in eligibility are associated with increases in percent poor for public physicians but not for office-based physicians and that increases in the fee ratio increase the percent poor for private physicians but decrease it for public physicians.
To understand the overall impact on poor patients treated implied by these estimates, we have calculated the implied percentage change in total poor patients seen by the private and public physicians represented in our sample. In doing this calculation, we take into account the average size of officebased and non-office-based practices and the distribution of physicians across the two settings. The IV estimates (with state effects) imply that a 10% increase in Medicaid fees will increase the number of poor patients visiting our sample of office-based physicians by 3.4%. The number of poor patients visiting public physicians will decline by 3.0%. Accounting for the much greater number of officebased physicians and average practice sizes, the overall increase in poor patients is 2.5%. The only significant effects of eligibility occur in public settings. A 10 percentage point increase in eligibility implies a 0.8% overall increase in the number of poor patients seen by physicians in our sample.
To test the robustness of these findings, we explored a variety of alternate specifications.
Results are reported in Table 5 . First, we experimented with the use of a measure of the Medicaid to private fee ratio for basic office visits in place of the normal delivery fee for the general practitioners, family practitioners, and general internists in the sample. This fee ratio may better capture the 19 20 patient. We used these data to construct state-specific deflators for office visit fees and deflated the 1990 private fee data back to 1986 using these deflators. The advantage of this ratio is that it relies on an alternate, and perhaps superior, method for determining private fees. However, it is not as directly related to obstetric care as the fee ratio for delivery. For the regression shown in Table 5 column 1, this fee ratio is used for the general practitioners and general internal medicine physicians, while the original delivery fee ratio is used for the obstetricians and gynecologists.
Data on 1990 HMO market share were obtained from Baker (forthcoming). 20 relevant fee for these physicians. The results from this specification for both groups of physicians are generally consistent with our earlier findings.
We also experimented with adding a number of additional control variables. We added controls for each physician's reported parental income class level and for the physician's place of graduation since some previous research (e.g. Cantor et al., 1996) has shown that physicians from less advantaged backgrounds and physicians who graduated from non-U.S. medical schools are more likely to serve underserved populations (column 2). We experimented with the inclusion of the HMO market share in the county in which each physician had his or her main practice since increases in HMO activity could put pressure on private fees, and may influence the pool of private patients available to non-HMO physicians (column 3).
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Next, we added a set of area demographic and economic variables (column 4). Although we expect the state and year dummy variables that we include in the models will control for economic and population factors that are fixed within states or within year, and that instrumenting for eligibility will remove bias from state-year specific economic shocks, state-year variation in economic conditions could still be associated with fees. To examine this possibility, we added the per capita income and unemployment rate in the county in which the physician is located, as well as the percent of the population female, nonwhite, and over age 65. Last, we included the number of physicians per capita in each physician's county to control for variations in physician supply that are not captured by the state 21 A related difficulty is that there were expansions in Medicaid eligibility for children and fee 21 increases for pediatric care that occurred simultaneously with the Medicaid expansions for pregnant women. Since many physicians in general internal medicine and family practice see children as well as pregnant women, results for these physicians may also reflect children's services. This difficulty is also resolved by looking only at obstetricians and gynecologists.
and year dummies (column 5). All of these specifications produced results that are consistent with the results from the basic specification.
A difficulty with the interpretation of these results is the fact that the proportion of the practices of physicians in general practice, family practice, and general internal medicine that consist of pregnant women, and hence the proportion of their practices that may be influenced by the expansions for pregnant women and fee changes targeted at their care, is not clear. Since pregnant women make up 21 a much larger share of the practices of obstetricians and gynecologists, we reestimated equation (1) using only data on 376 obstetricians and gynecologists in our sample. Results are shown in column 6.
These results also confirm our previous findings, although, perhaps because of the small sample size, the statistical significance of the results is limited.
Overall, these results suggest that increases in eligibility did lead to increases in access to physician services for poor patients, but only in public settings. The results also suggest that fee increases expanded the number of poor patients seen in private office settings, although the policy impact of this effect in terms of access to any type of care is mitigated by the fact that some of these patients appear simply to have shifted from public settings.
V. MEDICAID POLICY AND PHYSICIAN SERVICE TO MEDICAID PATIENTS
The results presented above suggest that changes in Medicaid policy were associated with changes in access to health care for poor populations. In this section, we examine physician service to patients covered by Medicaid. We begin by examining physician decisions to accept any Medicaid patients at all, termed "participation." On the 1987 SYP, physicians were asked to indicate the percent survey, this distinction is based on the percent patients reported. For physicians on the 1991 survey, we use our estimate of their percent patients, derived from the percent revenue data using the procedure discussed below and in Appendix B. These measures are also shown in Table 6 . Using this measure, participation rates for public physicians are similar to those obtained using the other measure, but participation rates for private office-based physicians are significantly lower. This is consistent with our expectation that public physicians would exhibit higher participation rates than private physicians, but that the latter may have a hard time completely avoiding Medicaid patients even if they wish not to participate.
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The sample size for the probit model with the state dummies is smaller than the sample size for the 24 model without the dummies since the state dummy variable perfectly predicted Medicaid participation behavior in some small states, and physicians in these states were dropped from the model. Estimation of the model without state dummies using a matched sample produced results similar to those shown.
V.A. Physician Participation in Medicaid
We initially examine the relationship between Medicaid policy and Medicaid participation using probit equations analogous to those above:
it 0 1 i,t 3 i,t-1 6 i,t 7 i 8 t where PART is a dichotomous variable taking the value 1 for physicians who participate in Medicaid.
Since there is little reason to believe that Medicaid policy will influence participation among public physicians, we confine our attention to the 1,602 physicians based in private offices.
Results from specifications that use the first definition of participation are presented in panel A
of Table 7 . The first two columns show results from probit estimation of equation (2). Without state dummies included, increases in the fee ratio are associated with increases in the probability that a private office-based physician will participate in Medicaid. The associated probability derivative, To facilitate the use of IV estimation, we also estimated a linear probability version of equation (2). Results from this model, estimated using OLS and IV, are shown in columns 3-6 of Table 7 . As with the probits, the models without state dummies suggest that increases in the fee ratio across states We expect that physicians are able to identify reliably the portion of their practice that is associated with Medicaid. Information about patient insurance coverage is usually easily available to physicians and our sample is comprised of primary care physicians, a group that tends to have greater than average personal contact with patients. Given the SYP data available, we are forced to rely on our 25
The procedure we use to estimate the percent of patients covered by Medicaid for 1991 SYP 25 physicians is almost certainly subject to some error and it is possible that this could lead to bias in the estimates. In particular, since the estimation procedure uses state-level measures of the revenue ratio, the amount of mismeasurement for a particular physician may be correlated with any mismeasurement of the fee ratio for the same physician. It may also be possible that the amount of mismeasurement is directly correlated with the fee ratio. We believe that this is not a significant source of bias for several reasons. First, the cross sectional results we report based on two years of data are very similar to the results we obtain using just data from the 1987 SYP, where physicians reported the percent of their patients directly on the survey and no estimate of the percent of patients on Medicaid in 1991, which is undoubtedly subject to some error.
To investigate the validity of the resulting data, we compared our estimates of the percent Medicaid in 1991 with data from independent sources and found that our estimates were generally in line with other data. We also tested the sensitivity of our findings to variations in the estimation procedure and found that the results are very robust. (See Appendix B for a discussion of validity and sensitivity checks.)
The right hand portion of Table 6 reports the percent of patients covered by Medicaid for physicians in our samples. Physicians in public settings indicated seeing about twice as high a proportion of Medicaid patients than office-based physicians. Between 1987 and 1991, the proportion of Medicaid patients seen by physicians in both groups increased, with larger growth for public than office-based physicians. Similar results are obtained when physicians are weighted by practice size.
We examine the effects of changes in Medicaid policy on the percent of patients covered by
Medicaid using the same approach used to examine the percent poor, estimating equations of the form:
it 0 1 i,t 2 i,t i,t 3 i,t-1 4 i,t-1 i,t 5 i,t 6 i,t 7 i 8 t i,t where %MDC indicates percent of patients covered by Medicaid. The results (Table 8) are remarkably similar to those reported above. Increases in eligibility are associated with increases in the percent of public physician's patients who are covered by Medicaid but there is no relationship between eligibility and Medicaid service by office-based physicians. As in the case of poor patients, increases in the fee ratio are associated with increases in the percent Medicaid for private office-based physicians and with decreases for public physicians.
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estimation of percent patients is necessary. Second, if the extent of the measurement error is a function of physician characteristics (e.g. sex, race, setting), then including dummy variables for physician characteristics interacted with the 1991 year dummy in the specification should help absorb the bias. We experimented with this and found that it did not materially affect our results. Finally, the results are consistent with the first set of participation equations, where no translation of percent revenues to percent patients is necessary.
As above, we investigated the robustness of these findings to several respecifications of the model, including the use of the alternate fee ratio, the addition of parental income class and place of graduation, the addition of the HMO market share, the addition of county economic and demographic characteristics, the addition of a variable measuring the number of physicians per capita, and using only data on obstetricians and gynecologists. Results, which are shown in Table 9 , are consistent with those reported above. In addition, since more than 15% of physicians in the sample reported seeing no
Medicaid patients, models were also estimated using the Tobit estimation procedure. The results (not shown) are qualitatively the same.
As with the percent poor models, the percent Medicaid models show the importance of examining both public and private physicians. The policy effects of the eligibility expansions would not be seen at all in an analysis that included only private physicians. The difference in the private eligibility effects in columns (3) and (4) of Table 8 also show that controlling for state effects appears to be important. Without state dummies, we find the positive effects of eligibility found in the previous literature. With state dummies included, we find no significant effect of eligibility on percent Medicaid for private physicians, the result predicted by theory.
VI. CONCLUSION
A central goal of the recent Medicaid policy changes was to improve health outcomes for vulnerable populations by improving access to physician services. The ability of the policy changes to meet this goal depends critically on physicians' reactions to the changes. We examined how physicians' 27 reported levels of service to poor patients generally, and to Medicaid patients specifically, responded to changes in Medicaid eligibility and Medicaid fees, focusing on eligibility and fees for pregnant women.
In addition to providing information about physician behavior, this also allowed us to investigate directly the success of the program at increasing access to health care for the poor.
Results across the different dependent variables used are quite consistent. The results for the percent of patients who are poor, for Medicaid participation, and for the percent of patients covered by
Medicaid all suggest similar responses by physicians to changes in Medicaid policy. The results also suggest that the expansions were able to expand access to health care for Medicaid patients and, more generally, low income populations. And, the results confirm the importance of including public physicians in examinations of the effects of Medicaid policy on physicians--for both the percent poor and the percent Medicaid models, there were significant differences between private and public physicians.
Results imply positive effects of fees on the number of poor and Medicaid patients seen by young private office-based physicians practicing primary care. However, this effect is mitigated by the fact that fee increases decrease the number of poor patients seen in public settings. Previous studies that examined only private physicians are likely to have overstated the effects of fee increases by failing to account for switching of sites. We also note that the inclusion of state fixed effects in our models generally decreased the strength of the relationship between fees and private physician service to poor and Medicaid patients. In particular, models of physician participation in Medicaid with state dummies included suggested only limited responses to fees. While, on the whole, the results are consistent with the view that increases in fees increase participation, the statistical weakness of the findings with state dummies included suggests to us that additional work with data over time is needed to understand fully the source of observed positive fee effects for private physicians.
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In our analysis of Medicaid eligibility, a very clear pattern emerges. Holding fees constant, we find that expanding eligibility increased physician services to the poor overall for the physicians in our sample, but that all of this effect occurred in public settings such as public clinics and hospital clinics.
We find no evidence that eligibility affected the number of poor patients treated by these young officebased physicians. It is also interesting to note that the effects of eligibility expansions on the percent of patients who are poor are generally smaller than the effects of eligibility on care for Medicaid patients.
This is consistent with the view that some, but not all, of the Medicaid eligibility expansions crowded out private coverage.
The fact that increasing eligibility led to overall increases in access to care is consistent with previous studies that have shown that the eligibility expansions were associated with improved health outcomes, and suggests a mechanism by which the improvement could have occurred. We should note, though, that the value of additional prenatal health care for pregnant women is subject to considerable debate (see, e.g., Institute of Medicine, 1985 , Harris 1982 , Corman et al., 1987 , Grossman and Joyce, 1990 , Rosenzweig and Schultz, 1983 , Alexander and Korenbrot, 1995 .
The finding that all of the access gain occurred in public settings, while consistent with the predictions of our model, runs counter to previous findings that increases in eligibility increased access to private physicians. For example, Currie and Gruber (1996) report that increasing eligibility increased the probability that a patient would report a visit to a doctor's office but not to an emergency room or hospital outpatient department. It also raises some important policy issues. First, it points to the availability of public physicians as a critical factor in the success of expansions of public insurance in producing better health outcomes. If public settings are to be the main source of care for newly eligible populations, their availability is crucial. Some work has indicated that public resources are scarce in some key areas (Fossett et al., 1989 , Fossett et al., 1992 . From a funding perspective, increases in eligibility that increase the demand for health care services in public settings are likely to 29 increase the demands on the sources that fund public health care. This may be of particular concern since public settings like hospital clinics are thought to be the least efficient sources of care for
Medicaid populations (Davidson, 1982; Long Settle and Stuart, 1986 ). The quality of care provided in public settings may also be an issue. Some have argued that continuity of care, which may be an important aspect of primary health care, is not delivered as well in public settings (Davidson, 1982) .
Finally, if Medicaid still aims to integrate the low-income population into "mainstream" medicine as represented by office-based physicians, our results call into question the efficacy of using eligibility alone as an instrument to accomplish expanded health care for the poor. Note: Huber-White standard errors in parentheses. All models are estimated with instrumental variables using simulated eligibility as an instrument for actual eligibility. The models also control for physician age, sex, race, setting group, specialty, and year. The sample sizes for some of these specifications are slightly smaller than the sample sizes in the main models because the necessary additional information was not available for all physicians. IMG stands for International Medical Graduate, and denotes physicians who graduated from medical schools located outside of the United States. The 1991 SYP asked physicians to report the percent of their practice revenues that were obtained from Medicaid. We use this data to estimate the percent of their patients covered by Medicaid. To do this, we first related the percent of patients in a representative practice covered by Medicaid, which we denote D, to the percent of revenues in the practice from Medicaid, denoted N. We know: where R denotes the ratio of Medicaid to non-Medicaid revenues. To estimate the revenue ratio for each physician, we use a state-specific weighted average of the ratio of Medicaid to private charges for 15 common primary care procedures (Holahan, 1991) . The weights are the proportion of Medicaid expenditures for each of the 15 services. It is likely that private charges overstate the actual payments that physicians receive for these services. An AMA study reported that in 1985 physicians faced, on average, 7 percent discounting from traditional insurers, 11 percent discounting from PPOs, and 17 percent discounting from IPAs (AMA, 1987) . Because we expect that many insurers became more aggressive with discounting between 1985 and 1991, we used a factor of 20% for discounting, reducing private charges by 20% in our calculations.
To test the robustness of our finding to variations in the revenue ratio used to transform the 1991 percent revenues variable, we also experimented with a variety of additional revenue ratio estimates including holding the ratio fixed at 1 for all physicians (so that D = N ), using a weighted average of the ratio of Medicaid to private fees for 4 obstetrical procedures (Holahan, 1991) , and assuming 0, 10, and 30 percent discounting for private fees. In no case did these modifications alter our conclusions.
To examine the reliability of physician reports about the percent of their patients covered by Medicaid, and the reliability of our estimation procedure for the 1991 physicians, we obtained comparison data from the 1985 and 1991 National Ambulatory Medical Care Surveys (1985 and 1991 NAMCS) . No NAMCS data are available from 1987; 1985 is the closest year available. We used these surveys to compute the percentage of office visits to private physicians in general practice, family practice, general internal medicine, and obstetrics and gynecology that were made by patients with Medicaid coverage. We compare these percentages to the (weighted) mean percent of patients from Medicaid among our office-based physicians. On the 1985 NAMCS, 9% of visits were covered by Medicaid, while the 1987 SYP data implies that 13% of visits were Medicaid-covered. On the 1991 NAMCS, 10% of visits were covered by Medicaid and the 1991 SYP data imply that 16% of visits were covered by Medicaid. Given evidence from comparisons of the SYP and a sample of older physicians drawn from the American Medical Association's 1991 Socioeconomic Monitoring System survey (a random sample of all physicians in the U.S.) showing that younger physicians are generally more likely to treat Medicaid patients than older physicians (and the NAMCS represents all physicians, not just young ones), these results suggest that physician reports of their Medicaid service, and the method we use to estimate the percent of Medicaid patients for 1991 SYP physicians, are in line with data from other sources.
We made similar comparisons for public physicians using data from the 1992 National Hospital Ambulatory Medical Care Survey (NHAMCS), which contains data on the insurance coverage of patients seen in hospital outpatient departments and emergency departments. (These data are not available for other years.) Again, the percent of visits covered by Medicaid implied by the SYP data are somewhat higher than the percent shown by the NHAMCS--the NHAMCS data indicate that 29% of visits were made by patients covered by Medicaid, while the 1991 SYP data indicate that 34% of visits to public physicians were made by patients covered by Medicaid. But, as above, since the universe of physicians is not precisely the same in the two surveys, we interpret this comparison as consistent with the validity of physician reports and our estimation method.
